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The Silver Medal is presented to individuals, without age limitation, for contributions to the advancement of science, engineering, or human welfare through the application of acoustic principles, or through research accomplishment in acoustics.
CITATION FOR THOMAS B. GABRIELSON . . . for contributions to the understanding of novel transducers and their intrinsic limitations imposed by thermal and quantum physics
LOUISVILLE, KENTUCKY • 11 MAY 2019
More than most members in the Acoustical Society of America (ASA), Tom Gabrielson is perceived to be someone who works in the same fi eld as yours. If you study shallow water propagation and use sonobuoys, you think that must be Tom's specialty. If your work involves micromachined sensors, you think that's his specialty. Same story for atmospheric propagation and infrasound. For the correct perspective, you only need to see Tom as a fully dedicated scientist and experimentalist. Whether the project is sponsored research or just a source for his own personal amusement, Tom brings the same innovative talent and attention to detail. One independent project of this type was a seismic sensing system installed at his Pennsylvania home that was capable of detecting waves crashing on the New Jersey shore some seventy miles away.
Tom received a B.S.E.E. from the New Jersey Institute of Technology and M.S. and Ph.D. degrees from Pennsylvania State University. He is also a Licensed Professional Engineer in Pennsylvania and is Board Certifi ed by the Institute of Noise Control Engineering. Tom began his professional career in 1974 at the Naval Air Development Center (NADC) in Warminster, PA. While completing his Ph.D., he spent a year as a Visiting Professor at the Naval Postgraduate School in Monterey, CA, and then returned to NADC. At NADC, he developed several models for the prediction of acoustic propagation underwater, and led the Naval Air Warfare Center Harsh Environments Program to measure acoustic propagation under environmentally complex conditions. As a fl ight-rated project specialist, he collected acoustic data around the globe in P-3 aircraft. While at NADC, Tom was the recipient of both their Scientifi c Achievement Award and Outstanding Independent Research Project Award. He was also elected a Fellow of ASA in 1995. After NADC closed in 1996, Penn State was fortunate to hire Tom into the Graduate Program in Acoustics and the Applied Research Laboratory where he currently serves as Professor of Acoustics and Senior Scientist.
Tom's scientifi c interests have always been eclectic, ranging from astronomy and geosciences to many acoustical sub-disciplines. Constant throughout has been Tom's enjoyment of the design, fabrication, and testing (i.e., engineering) of complete instrumentation systems, ranging from the raw sensor and its housing, through the signal-conditioning electronics, to the calibration and subsequent signal-processing at the end of any transduction chain. In addition to this lab-focused effort, he also has an addiction to fi eld experiments that exploit his custom transducer systems. Tom's fi eld experiments have included measurement of underwater sound propagation in shallow water, military jet noise studies, and acoustic measurement of solid transport by mountain streams. His fi eld experiment that received the most public attention was his work with a team from Penn State to locate survivors after the World Trade Center collapse using remotely deployable microphones and accelerometers connected to signal-conditioning electronics and recording devices built into a backpack. More recently, his measurements of the noise produced by natural-gas compressor stations was featured on National Public Radio.
Tom is best known in the Engineering Acoustics community for his contributions to the development, calibration, test, and analysis of both conventional and unconventional transducers, as well as conventional transducers used in unconventional contexts, such as the geophones used as underwater acoustic particle velocity detectors. He has investigated thermoacoustic engines as underwater sound sources, electron tunneling junctions as miniature accelerometers, and accelerometer-based acoustic intensity sensors.
Tom has been the author or coauthor of papers in the IEEE Transactions on Electronic Devices, ASME Journal of Vibration and Acoustics, AIAA Journal, US Navy Journal of Underwater Acoustics, and the Journal of the Acoustical Society of America. He holds four patents and has been an invited speaker at numerous meetings and workshops sponsored by the Offi ce of Naval Research, American Society of Mechanical Engineers, Institute of Noise Control Engineering, American Geophysical Union, American Vacuum Society, and ASA.
Perhaps his broadest impact on our contemporary understanding of transduction is based on his careful analysis of the fundamental limitation imposed by physical noise sources to the signal-to-noise ratio of micro-electro-mechanical sensors (MEMSs) that are fabricated using the technology developed for large-scale integrated circuits. A measure of that infl uence is the number of citations (417), patent references (35), and electronic downloads (2,694) of his now classic paper entitled "Mechanical-thermal noise in micromachined acoustic and vibration sensors" (IEEE Transactons on Electronic Devices 40(5), May 1993).
Over the last several years, Tom's focus has shifted to the measurement and analysis of atmospheric infrasound. Again, it is the quality of the novel transducers, suppression of wind noise, and such transducers' absolute calibration in the lab and in situ calibrations in the fi eld that has become the latest benefi ciary of his unique combination of attention to the transduction mechanism and the use of innovative acoustical pre-fi ltering, signalconditioning electronics, and subsequent signal processing that has become the hallmark of his unifi ed approach. Tom has also explored the scientifi c and historical context of those measurements, having written articles on the 1883 eruption of Krakatoa and the history of atmospheric acoustic propagation for Acoustics Today.
Although ASA awards a separate prize for acoustics education, this encomium would not be complete if it did not recognize Tom's contributions to Engineering Acoustics through the two graduate courses he has offered each year in Penn State's Graduate Program in Acoustics, and many other short courses. Anyone who has ever had the pleasure of attending one of Tom's presentations can appreciate the unique insight, clarity, originality, and wry humor he brings to such talks. His students' enthusiasm for his lectures, and particularly his lecture demonstrations and homework assignments that involve fi eld experiments, is legendary. He is the only faculty member we know, who has ever received a standing ovation at the end of his course and has received such appreciation in classes over the span now of 30 years.
Tom has been an invaluable asset to the community of Engineering Acoustics, and to the entire Acoustical Society, for nearly forty years. It is fi tting that his name should be added to the list of Silver 
